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[57] ABSTRACT

There is disclosed a novel spring shackle for pivotally
supporting one end of a spring on a vehicle frame and
having a body member with a central portion and two
end portions, one end portion being attached to the
spring or frame member, the other end portion being
tapered and bent in a helical fashion and having an end -
received in a recess in the end portion to provide a
cylinder having a substantially continuous inner surface
of generally uniform radius. Press fit in the cylinder 1s
an elastomeric bushing having a metallic sleeve press fit
therein. A novel method of making a shackle is also
disclosed, the method comprising the steps of providing
a body member with a central portion and two end
portions, one of which is-formed into a cylinder, insert-
ing an elastomeric bushing into the cylinder in a press fit
and then press fitting a metallic sleeve into the elasto-
meric bushing.

10 Claims, 6 Drawing Figures
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1
SPRING SHACKLE

BACKGROUND AND SUMMARY OF THE
INVENTION

This mvention relates to a novel spring shackle for
pivotally supporting one end of a spring on a vehicle
frame and a method of making the shackle. More specif-
ically, this invention relates to a spring shackle and its
method of assembly wherein an elastomeric bushing is
employed without a conventional outer metallic sleeve;
the elastomeric bushing having an inner metallic sleeve
and being inserted directly into a cylinder formed by an
end portion of the spring shackle for mounting the
shackle to the frame member or spring.

This invention is in the nature of an improvement of
the spring shackle disclosed in U.S. Pat. No. 3,030,101
which 1ssued Apr. 17, 1962 to the present inventor. In
accordance with the present invention, a spring shackle
has a construction providing an end portion formed into
a cylinder with a substantially continuous inner surface
of substantially uniform radius. By means of this con-
struction a spring shackle can employ an elastomeric
bushing assembly without a conventional metallic outer
sleeve and several advantages are achieved as set forth
in the following objects and deserlptlon of the inven-
tion. | |
One object of the present invention is to provide a
spring shackle requiring fewer parts and having greater
design flexibility than conventional spring shackles
which employ standard “Silent Bloc” rubber bushing
assemblies having metallic outer sleeves, which assem-
blies are available only in certain sizes. Another object
of this invention is to provide a spring shackle more
tolerant to slight variations in sizes of its component
parts. A further object of this invention is to provide a
method for easily and economically manufacturing a
spring shackle. Still another object of this invention is to
provide a spring shackle having a bushing assembly
press fit directly into a cylinder wherein the bushing
assembly resists rotation or other movement with re-
spect to the cylinder.

These and other objects, features and advantages of

the present invention will become apparent from the
subsequent description and the appended claims, taken
in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side elevational view, partially broken
away, of a spring shackle of the present invention in
operative association with a spring and a vehicle frame;

FIG. 2 is an end elevational view, partly in section, of

the spring shack]e sprmg, and vehicle frame shown 1n
FIG. 1; -

FIG. 3 is an enlarged fragmentary side elevatlonal i
view of the cyhndrlcal end portion of the Sprlng shaekle“

shown 1n FIG. 1;

FIG. 4 is an end elevatlenal v1ew partlally broken
60

away, of the cylindrical end portlon whown in FIG. 3

o looking from the right side; | .
FIG. 515 a dlagrammatlc Cross- sectlonal view show-l |
' mg a cyllndrlcal shackle end portion with an elasto- -

meric member in partial assembly; and

FIG. 6 is a diagrammatic cross-sectional view show-_

. 'Ing a eylmdrleal shackle end portlon, and elastomeric
. cyllnder and an inner metallic sleeve 1llustrat1ng a por—
| _tIOIl of the method of assembly of the present invention.

2

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Now referring to FIGS. 1 and 2, spring shackle 10

5 supportably extends between a leaf spring 12 and a
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support bracket 14 which extends from, and 1s fixedly
secured to, a vehicle frame member 16 by rivets 18 or
other suitable fastening means. Spring 12, bracket 14
and vehicle frame member 16 are conventional in the
art and not described in detail herein, the present inven-
tion more specifically relating to an improved structure
and method of making spring shackle 10.

It 1s contemplated that spring shackle 10 will be made
from a single stamping of sheet metal having a shackle
body member comprising a central body portion 20, an
upper end portion 22 and a lower end portion 24. Cen-
tral body portion 20 has edge flanges 26 and along with
upper end portion 22 is conventionally made as taught
in U.S. Pat. No. 3,030,101 which issued Apr. 17, 1962 to

the present inventor. The present invention relates to an
improvement in the construction and method of making
lower end portion 24 which i1s curved or bent in the
form of a circular cylinder 28, which construction has
attendant advantages as set forth herein. As shown in
FIGS. 1 and 3, cylinder 28 is formed by bending lower
end portion 24 (an integral extension of portion 20) from
the plane of body portion 20 and then reversely curving
portion 24 to form a helix defining a cylinder 28 with a
substantially continuous inner surface 30 of generally
uniform radius. The generally continuous nature of
inner surface 30 of cylindrical portion 28 is achieved by
tapering free end 32 and bending the metal, as at 36, to
provide an offset or recess 34 in the part of lower end
portion 24. Recess 34 overlaps free end 32 to receive
same in a nested relationship. As seen in FIGS. 2 and §,
recess 34 1s formed by bending or swedging the metal in
the manner shown at 35. Recess 34 preferably does not
extend to the side edges of the shackle because of the
weakening effect it could have. Because of the thickness
of the metal only a limited amount of offset is possible,
so tapered end 32 1s an important part of the combina-
tion necessary to provide the substantially continuous
(uninterrupted) inside surface 30 necessary to accom-
modate the elastomeric bushing. I.ower end portion 24
forms cylinder 28 by curving in a helical-like fashion to
provide not only a substantially continuous surface of
generally uniform inner radius but also good mechani-

cal strength. Further strength and rigidity is provided

by a weld 40 which secures the end of portion 24 to
portion 20. One of the significant advantages of this
invention 1s that weld 40 is much more eastly made than
with the prior construction because the helical-like
construction of cylinder 28 eliminates the spring-back

. problem which creates an excessive gap in the welded

2

version of the prior patented construction. |
‘Another advantage of the present construction is that

'-th provides a shackle body member of high strength

o thereby securely retained therewithin. As a result, rota-
- tional or axial movement of elastomeric bushing 42 with

.~ which can employ a nonstandard elastomeric bushing
-having no outer metal sleeve. In accordance with the

present invention, an elastomeric bushing 42 is press fit
within cylinder 28. Within -elastomeric bushing 42, is

- press fit a metal sleeve 44. Elastomeric bushing 42 is
. substantially oversize in its unstressed state so that it 1s
“highly compressed between outer surface 46 of metal

sleeve 44 and inner surface 30 of cylinder 28, and is

- respect to cylinder 28 and metal sleeve 44 1s substan- |
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tially eliminated, except by distortion of the elastomeric
bushing, which provides the desired mounting charac-
teristics. The nature of the elastomeric materials suitable
for use as elastomeric bushing 42, for example synthetic
or natural rubber, is such as to frictionally resist move-
ment relative to the supporting structure, while provid-

ing the desired tortional dampening characteristics.
This, of course, is an advantage over conventional ‘Si-
lent Bloc” bushings having a metallic outer sleeve

which 1s press fit into a cylinderal portion of a shackle
body member, thereby providing a metal to metal inter-

face which has less resistance to relative movement than
a metallic-elastomeric interface.
Still another advantage of the present invention re-

10

lates to the opening of the manufacturing tolerances of 15

cylinder 28. A conventional “Silent Bloc” bushing has a
metallic outer sleeve which is press fit into the cylindri-
cal portion of the shackle body member. As will be
appreciated by those skilled in the art, the outer metallic
sleeve and cylindrical portion must therefore be manu-
factured to close tolerances in order to obtain a satisfac-

20

tory press fit. Thus, if the fit is too tight the outer metal-

lic sleeve will buckle when inserted, and if the fit is too
loose the metallic sleeve will rotate or slide out. The
construction of the present invention allows greater
tolerances because elastomeric bushing 42 is fit directly
into cylinder 28. The distortion of the compressed elas-
tomeric material is capable of accommodating rela-
tively substantial variations in tolerance, unlike the
situation where one metallic member fits into another
metallic member. The provision of the taper and recess
minimizes the discontinuity in cylinder 28 to thereby
prevent damage to bushing 42. The construction of this
Invention also avoids the use of a detent or the like on
the cylindrical portion, which has been used in the past
with “Silent Bloc” bushings to prevent movement of
the bushing with respect to the cylindrical portion.

As best shown in FIG. 2, spring shackle 10 is conven-
tionally attached to bracket 14 by means of a bolt 48
which extends through metal sleeve 44 and apertures 50
and 52 in bracket 14. Bolt 48 is secured by nut 54 thread-
edly attached thereto. The upper end of spring shackle
10 1s conventionally attached to spring 12 by means of
bolt 36 which passes through apertures 58 in upper end
portion 22 of spring shackle 10 and spring 12. It will, of
course, be appreciated by those skilled in the art that in
practical use a spring shackle is employed at each end of
spring 12, and further at each end of each similar spring,
to support the vehicle frame on the spring members. It
will also be appreciated that the respective upper and
lower end portions, 22 and 24 of spring shackle 10 can
be reversed in some vehicle installations with the ad-
- vantages of the present invention remaining the same.

- The method of making spring shackle 10 is best un-
~ derstood by referring to FIGS. S and 6. First, elasto-
meric bushing 42 is inserted into the interior 64 of cylin-
drical portion 28, using an arbor 84 comprising a body
72, abutting face 74, and a guide 66 disposed within

“interior 68 defined by central bore 70 of bushing 42. A :
said extension is welded to said body member at a pomt_

funnel 78 having a tapered guide surface 80 is aligned
- with cylindrical portion 28, its narrow end 82 abutting
against portion 28, so that when arbor 84 is urged to the

left against face 76, elastomeric bushlng 42 is com-

pressed by surface 80 and urged into interior 64 of cylin-
drical portion 28. Insertion of elastomeric bushing 42
into cylindrical portion 28 may be facilitated by apply-
ing a suitable lubricant to interior surfaces 30 and 80
~ and/or exterior surface 86 of elastomeric bushing 42.
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Next, metal sleeve 44 1s inserted into the central bore
70 of elastomeric bushing 42 in the following manner.
An arbor 98 is provided having a reduced diameter end
portion 99 disposed within one end of a metal sleeve 44.
Also provided is a nose piece 88 having at one end 90 a
diameter less than that of central bore 70 through bush-

ing 42 and tapering outwardly as at 102 to the opposite
end 92 which has a face 96 shown in abutting relation-

ship to end face 94 of metal sleeve 44 and at which is
disposed a projection 89 disposed within the other end
of metal sleeve 44. End 92 of nose piece 88 is of a diame-
ter equal to or slightly greater than that of metal sleeve
44. Assembly is accomplished by moving arbor 98,
sleeve 44 and nose piece 88 to the left as shown to cause
an enlargement of central bore 70 of elastomeric bush-
ing 42 in order to receive metal sleeve 44. Once fully
pushed into place, arbor 98 is withdrawn from one side
of metal sleeve 44 and nose piece 88 from the other side.
The application of a lubricant to the interior of elasto-
meric bushing 42 and/or the exterior of the nose piece,
metal sleeve and arbor will facﬂltate the assembly pro-
cess. |

‘While specific embodiments of the apparatus and
method of this invention have been described and illus-
trated herein, it is to be understood that the present
invention may be varied within the scope of the ap-

pended claims without departmg from the spirit of the
invention. |

It is claimed:
1. A spring shackle for mounting one end of a suspen-
sion spring to a vehicle frame, comprising:
a body member;
first mounting means integral with one end of said
body member for connecting said shackle to one of
said frame or spring;
second mounting means integral with the opposite
end portion of said body member for connecting
said shackle to the other of said frame or spring,
sald second mounting means comprising an integral
extension of said body member curving in helical-
like fashion and defining a generally cylindrical
bore, | g
said integral extension having an offset portion defin-
 ing a recess disposed radially outwardly from said
bore and a free end portion, said recess terminating
axially at points spaced axially inwardly from the
ends of said bore, said integral extension tapering to
a reduced circumferential thickness at said free end
portion thereof, said free end portion being nest-
ingly disposed in said recess whereby the internal
wall of said bore is substantially continuous; and
‘an elastomeric bushlng press fit into and dn‘ectly |
frletlonally engaging said bore. | |
2. The sprlng shackle as claimed in claim 1, wherein

~said recess is prewded by a bend 1n sald integral exten-

60

sion. -
3. The sprlng shackle as elalmed in clalm 2, whereln |

spaced from said free end portion. =
4. The spring shackle as claimed in clalm 3 wherein |

- said second mounting means connects said shackle to
- the vehicle frame. SR o

65

5, The spring shackle as clauned in clalm 4 whereln' |

~said elastomeric bushing i IS formed of rubber

6. The spring shackle as claimed in ‘claim 2, whereln :

'- sald elasternerlc bushmg 1s. formed of rubber :
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1. The spring shackle as claimed in claim 1, wherein
said extension is welded to said body member at a point
spaced from said free end portion.

8. The spring shackle as claimed in claim 1, wherein
said elastomeric bushing is formed of rubber.

9. The spring shackle as claimed in claim 1, wherein
said second mounting means connects said shackle to
the vehicle frame. | |

10. A spring shackle for supporting one end of a
suspension spring on a vehicle frame, comprising:

a body member;

first mounting means integral with one end of said

body member for connecting said shackle to a
spring; second mounting means integral with the
opposite end of said body member for connecting
said shackle to a frame, said second mounting
means comprising:
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6

an integral extension of said body member curving
in helical like fashion and defining a generally
cylindrical internal bore, said integral extension
having a free end portion tapering to a reduced
circumferential thickness:

an offset portion defining a recess disposed radially
outwardly from said internal bore, said recess
terminating axially inwardly at points spaced
axially inwardly from the ends of said bore and
having a generally radially inwardly facing wall,
said free end portion being nestingly disposed in
said recess to provide a substantially continuous,
generally cylindrical, internal bore;

said integral extension being welded to said body
member at a point spaced from said free end
portion thereof; and

an elastomeric bushing press fit in and directly fric-

tionally engaging said bore.
* % ok ok ¥
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